The discriminant power of centrality indices for the degree, eigenvector, closeness, betweenness and subgraph centrality is analyzed. It is defined by the number of graphs for which the standard deviation of the centrality of its nodes is zero. On the basis of empirical analysis it is concluded that the subgraph centrality displays better discriminant power than the rest of centralities. We also propose some new conjectures about the types of graphs for which the subgraph centrality does not discriminate among nonequivalent nodes.
Hereafter, we will consider only simple connected graphs having n nodes and with adjacency matrices represented by A . The simplest of all centrality measures is the node degree, which can be written as
where 1 is an all-ones column vector. The degree of a node counts the number of nearest neighbours that a node has.
A different type of centrality tries to capture how close a node is to the rest of the nodes in a graph. It is known as the closeness centrality [1, 2] , and can be expressed mathematically as follows
where
is the sum of all shortest path distances   , d u v between the node u and any other node in the graph.
A third centrality index was defined by considering that the information going from one node to another travels only through the shortest paths connecting those nodes. Then, if
is the number of shortest paths from node i to node j, and 
 is the number of these shortest paths that pass through node k in the network, the betweenness centrality of node k is given by [1, 2] :
Obviously, this index characterizes the importance of a given node as intermediary in the communication among other nodes in the graph.
An extension of the degree centrality of a node was carried out by Bonacich by considering the principal eigenvectors of the adjacency matrix of a graph [1, 3, 4] . That is, let 
tends towards the eigenvector centrality. It means that the eigenvector centrality of node i can be seen as the ratio of the number of walks of length k that departs from i to the total number of walks of length k in a nonbipartite connected network when the length of these walks is sufficiently large.
In 2005 Estrada and Rodríguez-Velázquez [1, 6] introduced the so-called subgraph centrality of a node in a graph. Because the number of closed walks of length l starting (and ending) at a given node of a graph is given by
A we consider an index that penalizes the longest closed walks with respect to the shortest ones. That is,
which can also be written as
Then, the index measures the weighted participation of a node in all the subgraphs of a graph in a way that smallest subgraphs receive more 'importance' than the larger ones.
Because the main function of centrality indices is that of 'ranking' nodes according to a given topological property of the graph, it is important to know how well do they discriminate among the nonequivalent nodes of a graph. This is the question with which the current open problem deals. octahedral graph, utility graph and 3-prism graph. All these graphs are walk-regular [7] . A graph is walk-regular if, for each l , the number of closed walks of length l starting a given node is independent of the selection of that node. It is know that vertex transitive and distance regular graphs are also walk-regular [7] . All the graphs previously mentioned are vertex transitive and in addition, the utility graph is also distance regular. All the other centrality measures do not distinguish the nodes in these graphs. In addition there is one more graph whose nodes are not distinguished by the betweenness centrality. The graph is illustrated in the Figure 1 . For the graphs having 7 nodes there are only three graphs which are not distinguishable by the subgraph centrality. They are the cycle, the complete graph and the 7-circulant graph (1,2). All of them are walk regular graphs. Neither of the other centralities distinguishes the nodes of these graphs. In addition, neither the degree nor the eigenvector centrality distinguishes between the nodes of the only regular graph with 7 nodes which is not walk regular.
Discriminant power of centralities
The situation becomes more interesting for the graphs with 8 nodes. Here the subgraph centrality does not distinguish among the nodes of 10 graphs. These are the 10 walk regular graphs with 8 nodes. All these graphs have nodes which are not distinguishable by neither of the other centralities. The degree and eigenvector centralities do not distinguish the nodes of 17 graphs, i.e., all the regular ones, 10 walk-regular and 7 other regular ones, the closeness centrality does not discriminate the nodes of 15 graphs, i.e., the 10 walk-regular ones plus 5 other regular graphs, and the betweenness centrality is identical for all nodes in 12 graphs,
i.e., the 10 walk-regular ones plus two graphs which are not regular. All these graphs are displayed in the Figure 2 . Based on the computational results we have shown previously we can also formulate the following conjecture. 
